This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the 
original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 

As rescanning documents will not correct images, 
please do not report the images to the 
Image Problems Mailbox. 



<19)B*MMOT (JP) 02) £t HH 4# Ifr ^ $E (A) 



#51^5-198860 

(43)&B8B ¥f£5^(1993) 8£ 6 B 



(so into. 5 *bm» /r^si## f i m&mmm 

H0 1L 41/09 
B 4 1 J 2/045 
2/055 

9274 - 4 M H0 1L 41/08 S 

9012-2C B4 1J 3/04 1 0 3 A 



<2i)aiis#^ 


#ii¥4-8517 


(71)tf«A 


000002369 














(22)taeiB 


¥j£4*£(1992) 1H21B 




3WC««f1tKi5«r« 2TB4 








<72)«9« 














5^ -fe-fn 
















(72)«9I* 












$mmvffii&& 3T@3# 


5^ -fe-fn 
















<72)«9» 


#g ^~ 










fiOTMRK rfr *fd 3TI 3S 


















(74)tt^A 















(57) [gft] 

[MA] -#CD«ffi£Mf£-f 1 ftfcfr*?* 

ttJBl. 2W) £9J9K* ^B4KfcflMWJtofc>0* 

&*-r*«t5ii. w*sk 2 tvfrfciwuisi o 

b, 1 0 a££*V®$Mt::M/&"r*. 



? 

2 
3 
4 
5 
5a 



is* 



5 
7 

90 




70o 



—441— 



1 

mt>Q&ftmb$£&$:~?Z>£5\z* rt««ffii¥fr»c* 
[0 0 0 1] 

fccttf-ensfl^fc-f >^/i7 h^p^-v fkh-t* 

[0 0 0 2] 

0 - 8 9 5 3*t&«(C^Snjfc<fc5fc. -f >^ 
* > ^ *«JricT S$»<Dfiffi(caftO / P £ J£J£ 

jff £ / yOUW a A» StttfJ £ -ttTSUBUfl IRK H-yh$:M 

[0 0 0 3] :£Dct^^o^7Hi;^m 

[0 0 0 4] C0«k5fclSIH£#fc'r5fc«>. 
3 - 2 9 5 2 6 9^^fC^^nT^^J:^IC, ^&<h 

HE*tm t ££5ictr > H-f y rmzmrnvm > $ v 



(2) ^¥5-1 9 8 8 6 0 

2 

[000 5] 

[0 0 0 6] S»f^3ftWK<. raise 

^ y H £H&*f £ ZL&Z&Z. 
[0 0 0 7] 

t&tt\zmmztifcmmmzws£&m¥-i;tovT. m 

[0 0 0 8] 2 b KlWE*»^M*tt*TK::fe^T, 

[0 0 0 9] /XJU«mr#jS;^Tffie*WEe<* 
tx, &mm^<Dmmm^\z±r)^^2j)t;x)mnfr 

u/Kfc£v>T\ MEffi**T**4>&<£ s 6>£E«#£«s 

saffia^ffitssBttiR^ortasa «t o «*Ba«jpn e: t & 

[0 0 10] SSKWEOir^xy hsSft^y 

m^*tiii&m®m}£m&&m^\z&^T. &*vairt>® 

[0 0 11] 

30 mnmi biii ^a^ttajgHEMtesSTeo-sfc 

^35^aT, ft©«attS^JcJFfTi:^-5J:5»^SH 
ill h-fe^S y^Xf*jt-y->H-f y^ttlcEBSnT^ 

ccD^^au 2 tc»*nTu*»(ft*«f*g«aT* 
9 oti^^-^saT^o, figa^EEm^tt^^ 

-*©Mt/j:-55j«aii5«fcr;^s-«ffi 

a 9 0 ^fg^meS 1 0 a I^^Atot^T, to^o^^ 
ttt«i5JM2ttte^r©«^taSl 0btCO^^e<k-5 
l:«JJSli$nTl^. ^t@l0a, 10bd«iE*>ttt 

^ftiiss 5 a ti^ma i t&ftm& \ o b/)^^^ 
5(? 6fcu*5i;:-rs&atC(&ET&5. s^a4fi^esa 



—442— 



(3) 

3 

[0 0 12] H2ttH10«a^fiE«*tt* : ?tC, rtfiS i0 
4 1 0 a 2 L < lififtSS 1 0 

[0013] H2Tttffljaa^aT*4fc86K» 
ja 4 tis^m^s i o a turn® 2 u < fi&nm® 1 0 

i4^ 4 sn^s i o at&mm 1 K8E£nsj:3fctB 

fi£-r*-<ht>T#*. fi^««10a. lObli^ffl 
**pIflBfcfc*. MflilOa. 1 0 bS^-y^i'JP 

0. 1 2 SwmlfU *©±Ki/-hffiirt*<10ErF 
[0 0 14] 04 (a) <D£3\Z* ZOJloUmmm& 

wwu -^^s§rK^JbTi24 (b) co^icst®^ 

EM*&*^*J2 l£*8)5£-rs. 0 4 (a) , (b) T 

fit, S^^©1 0 atCli&acD'J-F6W3 
2££tfcU ®n«ffil 0 blCtt*3fi«5'J-HfiStl3 1 
£f£&-f*. £tf>04 (a) Tftfi<OU-KaW 

3 2 nsntis i o a cfifcfcs-ati-c^aa 1 . st? 8 

MffittSU «»«fl:«(4*f y □ y ^ 2 0 taS# 8 50 



#§B¥5- 1 9 8 8 6 0 

3 2 te&tr 8 tfis^-r ntf j: < > mmmmm^m^t 
*3ts^«ffi i ob\imnmmm\z&mtfitiiVfttt* * 

{flt*lRl<0*Bf 7 (C&Stf) U - F«t* 3 1 tefflSft * - £ 
lefts. £co£&^fio^S&7l;:te0 6©£?lcA*& 

[0 0 15] <*T, BS^^TKSiESStt*^ 

wift&d&wrz. 05 (a) (ct^fc^faox^y^-e 

UAW^ fttt«6©3»«Bl, 2ffi. S^Ml 
0 a tS?ma 2 CDW. S^mS 1 0 b £®mm 1 CDffi*- 

5:1315 lO^rl^UCffltr. 05 (b) © «fc 5 \zWtm<DX< 

[0 0 16] — ^f£*<0ft«"C«. 06 (a) <D£olZ 
3JtSB7h 7 2^fjtzft^ c to^5^SiCEEm^7 3 

SVi"C**. ^bl: 11. &*V^@8 0 (a) , 8 0 

(b) »«knB*ffiictt«ri£anrt^ii. 

[0 0 17] z.<D&oummmEEmm&%T\zm&&Qi 

fiD«t. 06 (b) 0^^1:^117 1. 7 2K&£ 

ArrtiJBfcfc*. Z<D&r>\Z&hjtt$ttiL$:'tZ>}i* 
fS]O^Si7 £rC*£tt4 5 (06) ©WOftEtfjj&ifiD 

[0 0 18] fffiSS1BJl^JE@&te^£0 7 (a) 

07 (a) ^ffiAT«0Z^6^ 

«-&©ffi»a©ifc*Ei£H7 (b) ic^u. ;X)\,mn 
e54 4^&-r v^st^Rtaj-rssT^iae^ai^-r*. 

[0 0 19] 0 7 (b) (C*3l.>T, Kyh^Mt^ 
Ts^®^JE^^{a:^7-4 i tz^ts^r^iijp-r^* IK® 

^tH«^tt^T4 1 ?0«»tt(C*tr/ , C*fitt4 5 
/cIHS4 2 < h^S24 3 <7)'f >^4 3*jf LUSL, /X^BB 



—443— 



(4) 

5 

CO 0 2 0] 

ft. v*ttW 6 ti5 J: 5 10 

oft. 

tcfcofc©"C* ^ >^^x:; HrtlcEfit 

cs2] a 211, *&*M<Dmmmi£m&fr%T<»te<»& 

[0 3] B3il *«9ioffilB»ffi«fttt*^©ffio^ 
[0 4] (a) tt. H2<OB«JS&»t3iaB«JBESa(ft 
(b) tt, 0 4 (a) 0«H«E««ft*f^D^* 

&&0. 

[0 5] (a) (b) (4, H2<OB«Jfi*J*t3«B 

[0 6] (a) tt. aAOfflB^JESSffi*^— 
W*jn"rfc£Bl. (b) 14, aAOffiB^BE^tt*^ 



4$§W 5- 1 9 8 8 6 0 

6 

[0 7] (a) tt, H 2 0B4gjKJ9t?ffiB&fiESXtt 

gjlH^^iy h'Sy KfiR**U&«aftH. (b) 
(5, 0 7 (a) ©*<*f-*-f ^©MBJESMfc*^ 



1 ' • • 


• — #©«ffi**WM-*3?«B 


2 




3 • • • 


• 


4 . . . 


• mtvm 


5 • • • 


• *m&m 


5 a • • • 


• ^m&w 


6 • - • 


* 


7 • • • 




8 


• 


1 0 a • • 




10b - • 


■ • 


2 0 




2 1 




3 1 




3 2 


- ■ &5fc©U — FS&tt 


4 1 • • 


• • faBJ0JBE«&# : P 


4 2 




4 3 




4 4 




4 4 a • • 




4 5 • • 




5 1 ■ • 




5 2 ■ • 


• • 


6 1 




6 2 




7 1 • • 


• • 3»B 


7 2 


• • 3MB 


7 3 


• • EE^& 


7 4 • ■ 


■ • 


8 0 a • • 


• • 


80b-« 


• • 


9 0 • • 





—444— 



(5) 



&M¥5- 1 9 8 8 6 



[013 



7 
2 
3 
4 
5 
5a 



i 



6 




7 




10a : 




706 : 




90 : 




-6 


5 



J 

2 
3 
4 
5 
5a 



ft** 



70d- 
70*>: 
90 : 5^-«&* 




70a 



[S3] 



2 : AtfJL 

90: 



34] 



J 06: ftWfik 32:«4«'J-HIW 

20: m$&*$tm7fr) 




10b 




10a 



( b ) 




—445— 



(6) 



4WF5- 1 9 8 8 6 0 



[05] 



3: jLVfr 61 : #*o;&fv/? 
6: 5S&# 62: tSCftoWvT 



[06] 




e 

4 > 
42 
43 



44 : ;Xi*ft># 
m 45:j&m 




71 
72 
73 



SSI aoo il^S^r 



( a ) 



ST 



74 



73 



( b) 



—446— 



(7) 



1 9 8 8 6 0 



(72) Kwm &® S» 



—447— 



Patent Abstracts of Japan 



EUROPEAN PATENT OFFICE 



PUBLICATION NUMBER 
PUBLICATION DATE 

APPLICATION DATE 
APPLICATION NUMBER 



05198860 
06-08-93 

21-01-92 
04008517 



APPLICANT : SEIKO EPSON CORP; 
INVENTOR : KANETANI MUNEHIDE; 

: H01L 41/09 B41J 2/045 B41J 2/055 



INT.CL 
TITLE 



LAMINATED PIEZOELECTRIC 
DISPLACEMENT ELEMENT AND INK 
JET TYPE PRINT HEAD 




70a 



ABSTRACT : PURPOSE: To obtain displacement having directivity in single direction, enable thin cut for 
high density constitution because cracks are not generated in the outermost layer at the 
time of machining, obtain necessary displacement amount with a low voltage, and obtain 
displacement of little distortion. 

CONSTITUTION: Piezoelectric bodies 3 are alternately arranged in a sandwich type, in 
the manner in which a conducting layer constituting one electrode and a conducting layer 
2 constituting the other electrode are in parallel with each other. The part position 
sandwiched by the condu cting layere 1 ,JL is an active part 6, and the part positions 5, 5a 
which are not sandwiched are inactive parts. The outermost layer 4 is thicker than the 
inside layer (between the conducting layers 1 and 2). In order that an electric field may be 
applied also to the outermost layer 4 to generate displacement, the outermost electrodes 
10b, 10a are constituted on the outermost layer end surfaces, so as to be in parallel with 
the conducting layers 1 , 2. 
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